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Abstract; Salt stress affects ion distribution in plant tissues. These salt-induced changes in ion distribution differ among
plant varieties. In this study, we analyzed salt-tolerant inbred lines (8723 and 81162) and a salt-sensitive inbred line
(P138) of maize under varying degrees of salt stress (0, 60, 140, 220 mmol/L NaCl) to explore the reasons for
differences in salt resistance among the inbred lines. We measured the concentrations of Na*, K*, and Ca*in the testa,
embryo, endosperm, root, stem, and leaf tissues, and determined the ratios of K'/Na"and Ca®/Na" in germinating seeds

and seedlings. In germinating seeds, the Na® concentration was highest in the testa, followed by the embryo, and then the

endosperm; the K'concentration was highest in the embryo, followed by the testa, and then the endosperm. In seedlings,

HEEWAFKAKESTH (31260330, 31301333) ; Z0H #1554 (20126202120001 ) 5 HRARHL #1015 B (1011NKCA076) 5 Tl
AT R R = TR ( GSCS-2010-10)

175 B H#5:2013-03-15; 7 2% tH ki A 88 :2014-03- 19

# W IHAEH Corresponding author. E-mail ; pengyunlingpyl@ 163.com

http ://www.ecologica.cn



24 44 LR A NaCl BHEX A R £ K [ 58 2 BT S A7 M40 8 1A S B 2 7321

the highest level of Nawas in the root, followed by the stem, and then the leaves; the highest levels of K*were in the root
and stem, followed by the leaves. With increasing NaCl concentrations in the salt treatment, the Na® content increased
gradually in germinating seeds and seedlings of the three maize lines. In germinating seeds, the range of the increase in Na®
content was smaller in the salt-tolerant lines 8723 and 81162 than in the salt-sensitive line P138, and the salt-tolerant lines
accumulated less Na* than did the salt-sensitive line. In seedlings, the range of the increase in Na* content was larger in the
salt-tolerant lines 8723 and 81162 than in the salt-sensitive line P138, and the salt-tolerant lines accumulated higher levels
of Na'in the roots and lower levels of Na* in the stem and leaves. As the NaCl concentration in the salt treatment increased ,
the K*and Ca’ contents decreased gradually in germinating seeds and seedlings of the three maize lines. In germinating
seeds and in seedlings, the salt-tolerant lines 8723 and 81162 showed smaller ranges of decreased K*contents and contained
higher concentrations of K* compared with the salt-sensitive line P138. In seedlings, the salt-tolerant lines 8723 and 81162
showed smaller ranges of decreased Ca™ contents compared with the salt-sensitive line P138. However, in germinating
seeds, there was no significant difference in the range of decreased Ca™ content among the three maize lines. With
increasing NaCl concentrations in the salt treatment, the ratios of K*/Na“and Ca’*/Na" decreased in germinating seeds and
seedlings. The K*/Na" ratio was higher in the salt-tolerant lines 8723 and 81162 than in the salt-sensitive line P138.
Germinating seeds and seedlings of the salt-tolerant lines 81162 and 8723 retained higher K*/Na" ratios by adjusting ion

homeostasis to improve salt resistance.

Key Words: NaCl stress; maize inbred lines; germinating seeds; maize seedlings; ion homeostasis
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Fig.1 Changes of Na*,Ca?"and K* content in germinating seeds of three maize inbred lines under different NaCl concentrations
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Fig.2 Changes of Na* Ca?*and K" content in young seedlings of three maize inbred lines under different NaCl concentrations
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Table 1 Changes of K*/Na* and Ca**/Na* in germinating seeds of three maize inbred lines under different NaCl concentrations

G5 i v NaCl %€ J#/ (mmol/L) K*/Na* Ca®*/Na*

Part of seeds NaClconcentration 81162 8723 P138 81162 8723 P138

Pz Testa 0 7.79ax 5.96ay 4.89az 2.21ax 2.13ax 1.89ay
60 2.02bx 1.96by 0.89bz 0.38bx 0.61by 0.19bz
140 0.82cx 0.52cy 0.47cz 0.13cx 0.16cx 0.07cy
220 0.38dx 0.26dy 0.22dz 0.08dx 0.10dy 0.04dz

JAF1 Endosperm 0 42.00ax 30.00ay 28.00az 3.05ax 3.70ax 2.27ay
60 19.5bx 7.50by 6.67bz 1.43bx 0.64by 0.45bz
140 4.07cx 4.33¢x 2.92cy 0.32cx 0.31cx 0.20cy
220 2.58dx 2.15dx 1.43dy 0.16dx 0.14dx 0.09dy

it Embryo 0 209.68ax 155.21ay 115.03az 2.42ax 1.96ay 0.87az
60 71.62bx 39.42by 30.23bz 0.62bx 0.33by 0.27bz
140 44.33cx 22.94cy 14.93cz 0.25¢x 0.11cy 0.11cy
220 25.58dx 15.72dy 8.34dz 0.13dx 0.07dy 0.04dz

F2 HBHETAREKRBMELDEF K'/Na*#l Ca>/Na* LLEHEL
Table 2 Changes of K*/Na* and Ca**/Na* in young seedlings of three maize inbred lines under different NaCl concentrations

4y E A NaCl ¥ JE/ (mmol/L) K*/Na* Ca®/Na*

Part of seedling NaClconcentration 81162 8723 P138 81162 8723 P138

2 Root 0 2.82ax 3.02ay 2.66ax 0.79ax 0.76ax 0.81ax
60 1.61bx 1.94by 1.53bx 0.40bx 0.43bx 0.36bx
140 0.84cx 0.82cx 0.84cx 0.20cx 0.17cx 0.17cx
220 0.39dx 0.56dy 0.70dz 0.09dx 0.08dx 0.09dx

Z£ Root crown 0 5.87ax 12.89ay 6.34ax 1.34ax 2.79ay 1.67ax
60 4.07bx 10.56by 6.03bz 0.84bx 2.06by 1.22bz
140 3.45¢x 3.44cx 2.06cy 0.65¢x 0.77cx 0.44cy
220 1.90dx 1.66dy 1.64dy 0.31dx 0.34dx 0.37dx

M Leaf 0 9.00ax 17.55ay 7.47az 1.83ax 3.33ay 2.6az
60 5.16bx 15.33by 5.87bx 1.10bx 2.54by 1.66bz
140 3.18cx 4.83cy 2.63cz 0.58cx 0.80cy 0.70cy
220 1.91dx 2.05dy 1.20dz 0.36dx 0.34dx 0.28dy

3 Wit 5EE

IEFAROUT , RN A 25 Fhes 11 & Ak T

FEXPAIR 25, DT 4645 1E 5 10 A= PR B, A2
FER 30 I 20 PN S TR 2 R AR BRI RE
filo T Na®H KA ALY B 5 A2 MK 5 fE,
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